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$V$ $|V|=v$ $V^{(k)}=\{x\subset V|$ $=k\}$ $V^{(k)}$ $\mathcal{B}$
1($t-$ )




2 (Fisher (Ray-Chaudhuri-Wilson(1975) [13]))
$(V, \mathcal{B})$ 2e-
$|\mathcal{B}|\geq(\begin{array}{l}ve\end{array})$
$(V, \mathcal{B})$ tight 2e-
$(V, \mathcal{B})$
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$Q$-





$\ldots$ , $E_{d}$ :
$P,$ $Q:\mathfrak{X}$ 1 2
$X$ $Y$ $\phi_{Y}$ $Y$ $(\in \mathbb{R}^{X})$
$\phi_{Y}(x)=\{\begin{array}{l}1 x\in Y0 otherwise\end{array}$









(1) $Y$ $J(v, k)$ (Johnson ) 2e-
(2) $Y$ 2e- $(2e-(v, k, \lambda)$ $)$
$J(v, k)$ $m_{0}+m_{1}+\cdots+m_{e}=(\begin{array}{l}ve\end{array})$
6 (Delsarte-Goethals-Seidel (1977) [6])
$S^{n-1}$ $X$
$\frac{1}{|S^{n-1}|}\int_{S^{n-1}}f(x)d\sigma(x)=\frac{1}{|X|}\sum_{x\in X}f(x)$
$t$ $f(x)=f(x_{1}, x_{2}, \ldots, x_{n})$
7([6])
(1) $X$
(2) $\sum_{x\in X}\varphi\iota(x)=0$ $\varphi\iota\in Harm_{l}(\mathbb{R}^{n}),$ $1\leq l\leq t$
$Harm_{l}(\mathbb{R}^{n})$ $n$ $l$
2
8(Fisher (D-G- $S$ ) [6])
$S^{n-1}$ t- $X$
$X\geq\{\begin{array}{ll}[Matrix]+[Matrix], t=2e 2[Matrix], t=2e+1 \end{array}$
$X$ tight
$(\mathbb{R}^{n})$
$(X, w):\mathbb{R}^{n}$ $X$ $X$ weight $w$
$(w:Xarrow \mathbb{R}_{>0})$
$\{r_{1}, r_{2}, \ldots, r_{p}\}=\{\Vert x\Vert|x\in X\},$
$S_{r_{i}}=\{x\in \mathbb{R}^{n}|\Vert x\Vert=r_{i}\},$ $X_{i}=X\cap S_{r_{i}}(1\leq i\leq p)$ .







(2) $\sum_{x\in X}w(x)\Vert x\Vert^{2j}\varphi_{l}(x)=0$ $1\leq l,$ $0\leq j,$ $l+j\leq t$
$\in Harm_{l}(\mathbb{R}^{n})$
11 (Fisher [7, 10, 11])
2e-
$|X|\geq\dim(\mathcal{P}_{e}(S))$ .
$\mathcal{P}_{e}(S)=\{f|_{S}|f\in \mathcal{P}_{e}(\mathbb{R}^{n})\}$ , $\mathcal{P}_{e}(\mathbb{R}^{n})$ $e$ $n$
$S=S_{r_{1}}\cup S_{r_{2}}\cup\cdots\cup S$
$p$
$p \geq[\frac{e+\epsilon}{2}@]+1$ $(\epsilon_{S}=1, if 0\in S, \epsilon_{S}=0$ otherwise) .
$\dim(\mathcal{P}_{e}(S))=(\begin{array}{l}n+ee\end{array})=\dim(\mathcal{P}_{e}(\mathbb{R}^{n}))$





$Q$- (Delsarte $1977[5]$ )
$\mathfrak{X}=$ $(X, \{ \}0\leq i\leq d)$ $Q$-









$\psi$ 2e- $Y=\{y\in X|\psi(y)>0\}$
$|Y|\geq m_{0}+m_{1}+\cdots+m_{e}.$
$\psi$ tight 2e-
$Q$- (relative design) (Delsarte $1977[5]$ )
$\mathfrak{X}=$ $(X, \{ \}0\leq i\leq d)$ $Q$- $X$ 1 $u_{0}$
$X_{i}=\{x\in X|(x, u_{0})\in R\},$ $i=0,1,$ $\ldots,$ $d$
$\phi_{u_{0}}\in \mathbb{R}^{X}(=\mathcal{F})$ $u_{0}$
$\phi_{u0}(x)=\{\begin{array}{l}1 x=u_{0}0 otherwise.\end{array}$
14 ( (relative t-design)[5])
$\mathcal{F}$ $\psi$ $u_{0}$
$0\leq j\leq t$ $j$ $E_{j}\psi$ $E_{j}\phi_{u0}$
$\bullet$ $\psi(\in \mathcal{F})$ t- $X$ $u_{0}$ $\psi$








$X$ $u\in X$ ( ) $\phi_{u}(\in \mathcal{F})$
$j(0\leq j\leq d)$ $L_{j}(X)=\langle E_{j}\phi_{u}|u\in X\rangle$
$\mathcal{F}=L_{0}(X)\perp L_{1}(X)\perp\cdots\perp L_{d}(X)$
$\dim(L_{j}(X))=m_{j}=$ rank$(E_{j})(0\leq j\leq d)$
$X$ $Y$ $Y$ $w$ : $Yarrow \mathbb{R}_{>0}$ $(Y, w)$
$\{v_{1}, v_{2}, \ldots, v_{p}\}=\{i|Y\cap X_{i}\neq\emptyset\},$
$Y_{\nu_{i}}=Y\cap X_{\nu_{i}}(1\leq i\leq p)$ .
$W_{\nu_{i}}= \sum_{y\in Y_{\nu_{i}}}w(y)$ .
$S=X_{\nu_{1}}\cup X_{\nu}\cup\cdots\cup X_{\nu_{p}}2$
15 ( $t-$ [2])
$(Y, w)$ $u_{0}$ t-
$\sum_{i=1}^{p}\frac{W_{\nu_{i}}}{|X_{\nu_{i}}|}\sum_{x\in X_{\nu_{i}}}f(x)=\sum_{y\in Y}w(y)f(y)$
$f\in L_{0}(X)\perp L_{1}(X)\perp\cdots\perp L_{t}(X)$
16 (B-$B$ [2])
$(Y, w)$ $X$ $\psi\in \mathcal{F}$ $y\in Y$ $\psi(y)=w(y)$ ,
$x\not\in Y$ $\psi(x)=0$
(1) $(Y, w)$ $u_{0}$
(2) $\psi$ Delsart $e$ ( 14) $u_{0}$ t-
17 (B-$B$ [2])
$(Y, w)$ $u_{0}$ 2e-
$|Y|\geq\dim(L_{0}(S)+L_{1}(S)+\cdots+L_{e}(S)$ .
$(Y, w)$ $u_{0}$ tight 2e-
$\mathfrak{X}=(X, \{R_{i}\}_{0\leq i<d})$ $Q$- $S=X_{\nu_{1}}\cup X_{\nu_{2}}\cdots X_{\nu_{p}}$





X $=$ $(X, \{ \}0\leq i<d)$ $P$- $u_{0}\in X$ $X_{j}$ $z\in X_{j}$
$f_{z}\in \mathcal{F}$
$f_{z}(x)=\{\begin{array}{l}1 if x\in X_{i}, i\geq j and (x, z)\in R_{\dot{\tau}-j}0 other wise\end{array}$
$Hom_{j}(X)=\langle f_{z}|z\in X_{j}\rangle$
$\mathcal{F}=Hom_{0}(X)+Hom_{1}(X)+\cdots+Hom_{d}(X)$
dim(Homj $(X)$ ) $=|X_{j}|=k_{j}(0\leq j\leq d)$ .
18 (j-wise balanced design $[7|)$
$(Y, w)$ $i$ $(adm$
$y \in X_{i},i\geq j,(y,z)\in R_{i-j}\sum_{y\in Y}w(y)$
$i$ ($z\in R_{j}$ ) $(Y, w)$
$i$ -wise balanced design
19 ( t-wise balanced design $[7|)$
$(Y, w)$ $0\leq j\leq t$ $i$
20 (Delsarte-Seidel[7])




( 15) 16 Delsarte-Seidel
21 (Delsarte-Seidel (1989) [7]) $H(n, 2)$ $(Y, w)$
$(Y, w)$ $0\leq j\leq 2e$ $i$ (







22 (Xiang (2012) [14]) $H(n, 2)$ $e\leq v_{i}\leq n-e$
$\dim(Hom_{0}(S)+Hom_{1}(S)+\cdots+Hom_{e}(S))=k$ $+k_{e-1}+\cdots+k_{e-p+1}$





23 $H(n, 2)$ 2e- $(Y, w)$
$|Y|\geq m_{e}+m_{e-1}+\cdots+m_{e-p+1}.$
$(H(n, 2)$ $m_{j}=k_{j}(0\leq j\leq d)$ )
$H(n, 2)$ $P$- $Q$- $(P=Q)$ ,
$P$- $Q$- 2 (
(1) ) Delsarte 19 $Q$-
(Homj(X) $=L_{j}(X)$ $H(n, 2)$ )
Delsarte-Seidel 20 21 $P$-
2
$\frac{Q- - \mathfrak{X}:}{\mathcal{F}=L_{0}(X)\perp L_{1}(X)}\perp\cdots\perp L_{d}(X)$
















$\circ L$ $Hom$ ( (1) ) $P$-
$Q$- $H(n, 2)$ $(H(n, q)$
( ) $)$
$\bullet$ $P$- $Q$- $L$ $Hom$
$\bullet$ $P$- $Q$-
$\bullet$ tight
$\bullet$ (2) (3) tight
17
$H(n, 2)$
24 (Delsarte (1977) [5])
$(Y, w)$ $H(n, 2)$ $u_{0}$ $Y\subset X_{k}(=\{x\in X|(u_{0}, x)\in$
$R_{k}\})$ $(Y, w)$ $u_{0}$ $H(n, 2)$ t- $(Y, w)$
$J(n, k)$




$\bullet$ $H(n, 2)$ tight 4-
$p=1$ : tight 4- tight $4-(n, k, \lambda)$ $4-(23,7,1)$
$4-(23,16,52)$
( - - [8]).
$p=2:4-(n, k, \lambda)$ 1 tight 4-
[1] (2)
$H(n, 2)$ $H(n, 2)$ $P$-
[9] $H(n, 2)$ $Q$- $e$
8
(2) $H(n, 2)$ $Q$- Terwilliger
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